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(54) CONTACT MEMBER FOR WATER PURIFICATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To impart high treatment capacity 
and to stabilize treatment capacity even if the flow velocity in 
sewage treatment is relatively high by constituting a water 
purifying contact member of a three-dimensional fabric and 
forming a cylindrical space part in parallel to the flow direction of 
treated water. 

SOLUTION: A three-dimensional fabric 12 is obtained by the 
heat treatment of a fabric woven as a warp-double/weft-triple 
multiple fabric and formed so that the cylindrical space part 14 
having an almost circular cross section thereof is parallel to a 
warp yarn direction. Since the surface layer 16 and rear layer 18 
of the fabric 12 have a shape hard to deform against the 
deforming stress from the outside. The columnar space parts 14 
surrounded by the surface and rear layers 16, 18 stably function 
as treated water passages. Since the intervals between warp yarns in the surface and rear layers 1 6, 18 
are set so as to hold gaps having a proper size, a part of treated water passes through the surface and 
rear layers 16, 18 to be introduced into and discharged from the cylindrical space parts 14. When the 
cylindrical space parts 14 are attached in parallel to the flow direction of treated water, sewage is 
purified by active bacteria during the passage through the cylindrical space parts 14 and the space 
parts formed between the adjacent three-dimensional fabrics 12. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A contact material for water quality purification, wherein it consists of solid textiles and a 
tubed space part is formed in a flow direction of treated water, and parallel. 
[Claim 2]Said contact material for water quality purification according to claim 1, wherein solid 
textiles are textiles which pass and consist of three-fold a duplex and **. 

[Claim 3]Said contact material for water quality purification according to claim 1 or 2. wherein solid 
textiles are the textiles solidified using contraction of contraction thread. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the contact material for water quality purification 
used for purification of sewage disposal, a river, and a lake in more detail about the contact material 
for water quality purification. 
[0002] 

[Problem(s) to be Solved by the Invention]Conventionally. mold goods and the textiles of a plastic 
have been proposed as a contact material for water quality purification. However, although the mold 
goods of the plastic were fabricated by net shape, the shape of a honey comb, mat state, etc., all 
were heavy and neither attachment nor maintenance was easy for them. Since the touch area was 
small, there was a problem in cleaning capacity. 

[0003]Since the contact material for water quality purification by textiles has large surface area, 
there is a merit to which a lot of microorganisms can adhere, and the corded contact material etc. 
which were twisted around the core of the hollow pipe are known from the former. However, when 
the rate of flow of sewage disposal became large and became a turbulent flow, the contact material 
was moved, the useful microorganisms adhering to the surface broke away, and there was a problem 
that sewage disposal capability will decline. In the string contact material of the above, there was 
also a problem that contact with the air sent in became excessive easily, only aerobe bred, and 
anaerobic bacteria did not breed easily. 

[0004]The purpose of this invention tends to solve the problem of the above-mentioned 
conventional technology, is provided with high throughput, and even if the rate of flow of sewage 
disposal is comparatively large, it tends to provide the contact material for water quality purification 
whose throughput is stable. It is going to provide the easy contact material for water quality 
purification of attachment or a maintenance service. 
[0005] 

[Means for Solving the Problem]This invention takes the following means in order to solve above- 
mentioned SUBJECT. That is. a place made into a gist of a contact material for water quality 
purification concerning this invention consists of solid textiles, and there is in having formed a tubed 
space part in a flow direction of treated water, and parallel. 

[0006]In this contact material for water quality purification, it is in having used solid textiles as 
textiles which pass and consist of three-fold a duplex and **, and is in having used solid textiles as 
textiles solidified using contraction of contraction thread further. 
[0007] 

[Embodiment of the Invention]Although the solid textiles used for this invention are the textiles by 
which weaving was carried out to three dimensions, the bulky textiles manufactured by heat-treating 
the textiles using high contraction thread, etc., the manufacturing method in particular is not limited. 
The thickness of solid textiles is not less than 10 mm desirably not less than 5 mm. 
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[0008]The textiles which constitute the solid textiles of this invention are especially a natural fiber 
and a synthetic fiber, and are not limited. For example, **, such as cotton yarn, hemp yarn, glass 
fiber, carbon fiber, a polyamide fiber, polyester fiber, a polypropylene fiber, a polyethylene fiber, and 
VCM/PVC system textiles, can be used. 

[0009]It is preferred to use at least the monofilament of warp or the woof which has rigidity in either 
for the textiles which constitute the solid textiles of this invention. When using as a contact material 
for water quality purification, the shape as solid textiles must be maintained and only the rigidity 
which is not changed by the flow of treated water is required. Although any. such as a polyester 
system, a polyamide system, and a polyolefin system, may be sufficient as the textiles used as a 
monofilament, it is desirable to use chemical-resistant large polypropylene monofilament. 50-2000 
deniers is desirable still more preferred, and monofilament thickness is 100-1000 deniers. 
[OOlOjThe tubed space part provided in parallel with the flow of treated water can be beforehand 
formed in the inside of solid textiles. For example, a tubed space part can be formed between the 
even surfaces of the 2nd page as a structure similar to corrugated paper. Or a cylindrical 
cylindrical-spaces part can be intermittently arranged in the direction of warp, or a weft direction, 
and can also be formed in it. The shape of cylindrical space does not necessarily have to make all 
the same. By designing a large and small combination suitably, the flow in solid textiles and the flow 
between adjoining solid textiles can be made to be able to cause disorder, and the homogeneity of 
sewage disposal can also be raised, the cross-section area of a cylindrical-spaces part — at least 1 

cm^ — more than 5 cm^ is preferably required. 

[001 1]A tubed space part may be formed in the gap between the laminated solid textiles. For 
example, if a phase is shifted and the solid textiles fabricated in the shape of a corrugated panel are 
piled up, cylindrical space will be formed between solid textiles. Or if a phase is doubled and the 
solid corrugated panel-like textiles in which curvature differs mutually are piled up, a section half 
moon-like cylindrical-spaces part will be formed. By combining the shape of solid textiles, and the 
method of superposition suitably, the shape of a cylindrical-spaces part can be designed freely. 
[0012]In implementation of sewage disposal, solid textiles are put in order, or are piled up, or are 
rounded off and used. It must be attached into a sewage disposal tub or a river so that the flow 
direction of treated water and the direction of a cylindrical-spaces part may be in agreement By 
using a support member, it is fixable to the state where solid textiles were put in order in the 
horizontal direction or the perpendicular direction. Or what rounded off solid textiles and was made 
into the shape of a straw bag can also be accumulated and used. 

[0013]The workability of attachment will become simple if solid textiles are beforehand fabricated to 
the layered product Solid textiles can be piled up and the layered product which consists of several 
Oshi of solid textiles by adhesion, sewing, welding, or other means can be manufactured. It laminates 
so that the direction of a cylindrical-spaces part may be arranged, but no cylindrical-spaces parts 
not necessarily need to be parallel. For example, if the portion which replaces some solid textiles 
right-angled and a cylindrical-spaces part intersects is provided, the effect that the flow of treated 
water is mixed with a transverse direction arises, and the homogeneous improvement in sewage 
disposal can be expected. 

[0014]It is also possible to manufacture solid textiles using contraction thread. By heat-treating the 
textiles which used and carried out weaving of the contraction thread to a part of warp or woof, 
contraction thread will be contracted and the portion which comprises other textiles will loom in 
looped shape. Although heat treatment is performed at the temperature more than the glass 
transition point of contraction thread, it is good in either dry heat treatment or moist heat 
treatment Various solid textiles can be manufactured with the kind of contraction thread, a mixing 
amount a textile construction, etc. As contraction thread to be used, although polyester, polyamide. 
polyethylene, VCM/PVC. etc. are suitable, it is not limited to these. 

[0015]There are the textiles' itself contracting and cuHiness-becoming short as contraction thread, 
and a thing which becomes short seemingly. Textiles can be used as bulky solid textiles by heat- 
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treating potential curliness thread, making curliness reveal, and making textiles cause local 
contraction. 

[0016]If it passes and high contraction thread is used for the woof in a duplex and the textiles of 
three-fold **, the optimal solid textiles for the contact material for water quality purification can be 
manufactured. That is, the solid textiles in which the long cylindrical-spaces part with a section near 
almost circularly was formed succeeding the direction of warp can be obtained, using contraction 
thread for warp — a ridge parallel to a weft direction — although the example of the solid textiles in 
which the ** heights were formed is known — a ridge parallel to the direction of warp — the 
example of the solid textiles in which the ** projection was formed is not known. Like this example, 
especially the contact material with which the long cylindrical-spaces part was provided in the 
direction of warp is useful in the purification use of a river or a lake. Because, with the solid textiles 
in which the cylindrical-spaces part parallel to a weft direction was formed, although a long contact 
material is needed for purification of a river or a lake, since the machinery width of a loom serves as 
length between couplings of a contact material, a long contact material cannot be manufactured. 
Therefore, inevitably, it will be two or more juxtapositions and the workability of attachment or 
maintenance will worsen. 

[0017]The contact material for water quality purification of this invention is bulky. For this reason, a 
large accommodation space is needed for storage or circulation. It is also possible to aim at 
reduction of a distribution cost by performing storage and circulation in the state before heat 
treatment where ** is small, heat-treating just before use. and making it bulky. Heat treatment at 
the lowest possible temperature is desirable, and if you use the contraction thread contracted with 
the dry heat below 1 00 degreeC, or wet heat, it is convenient so that it may be easy to process a 
user. 

[0018]Next. the embodiment of the contact material for water quality purification concerning this 
invention is described in detail based on Drawings. 

[0019]Although drawing 1 is an example of the solid textiles used as the contact material for water 
quality purification of this invention, after passing and carrying out weaving as a duplex and a 
multiple fabric of three-fold **, it performs heat treatment and is taken as the solid textiles 12. The 
cylindrical-spaces part 14 in which a section is almost circular is formed in parallel with the 
direction of warp, although the surface 16 and lining 18 serve as cloth construction which consists 
of warp and the woof, respectively, the line of thread which consists only of the contracted woof 
lengthens the interlayer 20 who crosses a section, he arranges them, and they are the body. The 
bond part 22 serves as textiles of one sheet which comprised all warp and woof 
[0020]It explains in more detail using drawing 2 . The textiles before heat treatment consist of the 
hollow weave part 24 and the bond part 22 as shown in drawing 2 (a) and (b), A monofilament and 
span yarn are used for warp at the woof using high contraction thread and a rigid high monofilament. 
The woof which constitutes the surface 16 and the lining 18 of the hollow weave part 24 is only a 
monofilament, and the interlayer 20 consists only of high contraction thread. The bond part 22 is a 
textile construction of one sheet. 

[0021]If heat treatment is received, the section shown by drawing 2 (a) will change like drawing 2 (c). 
That is, when the interlayer 20 contracts, it becomes short, and the surface 16 and the lining 18 to 
which contraction does not take place are swollen, become looped shape, and the length comes to 
form the cylindrical-spaces part 14. The surface 16 and the lining 18 form a circular curved surface 
with the monofilament rebound resilience contained in each, and serve as shape which cannot 
change easily to the flow stress from outside. Therefore, the cylindrical space part surrounded by 
the surface 16 and the lining 18 functions stably as a passage of treated water. The interval of the 
warp 26 in the surface 16 and the lining 18 which the hollow weave part 24 transformed for the 
interval of the warp 26 of the bond part 22 by heat treatment although narrowing cloth construction 
became dense is left with the gap of a suitable size maintained without changing. Therefore, some 
treated water can pass along the surface 16 or the lining 18, and it can go the cylindrical-spaces 
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part 14 in and out. 

[0022]Although it is a component required as mentioned above, in order for a monofilament to 
improve the rigidity of solid textiles and to maintain the whole shape, on the other hand, the span 
yarn used for warp is for increasing the adhesion area of an activity bacillus required for sewage 
disposal. Since the surface area per weight becomes so large that textiles are thin, it is good to use 
the comparatively thin textiles usually used for the garments use. The rate of a monofilament and 
thin textiles will be designed in consideration of the balance of rigidity and surface area. 
[0023]If sewage disposal actually hits, the solid textiles 12 are used assembling them like drawing 3 
or drawing 4 . After fixing solid textiles to the support member 30 beforehand, it may attach to a 
sewage disposal tub and the solid textiles 12 may be fixed to the support member 30 attached to 
the sewage disposal tub one by one. To the flow direction of the treated water shown by the arrow, 
it is attached so that the cylindrical-spaces part 14 may become parallel. Sewage is purified by the 
activity bacillus while flowing through the space part formed between the cylindrical-spaces part 14 
and the adjoining solid textiles 1 2. 

[0024]The solid textiles 1 2 can be rounded off, can be made into the shape of a straw bag, and can 
also be used. That is, if required, it binds with a string etc., and it ******, or what was rounded off 
as shown in drawing 5 is ******(ed), and is supplied and used for a sewage disposal tub. The 
direction of the cylindrical-spaces part 14 and the flow direction of treated water must be 
coincided. The directions for use which do not need a special support member only by using weight 
are also possible. 

[0025]Although there are two kinds such as aerobe and anaerobic bacteria of activity bacilli, both 
have to exist with sufficient balance. In using the contact material for water quality purification of 
this invention, an effective method supplies air from the pars basilaris ossis occipitalis of a sewage 
disposal tub, and helps propagation of aerobe, but air contacts the interlayer 20 in the cylindrical- 
spaces part 14, and, for a ****** reason, anaerobic bacteria breed preferentially. That is, aerobe will 
breed to the surface layer 16 of the solid textiles 12, the lining 18, and the bond part 22, anaerobic 
bacteria will breed to the interlayer 20, and both balance will be kept moderate and can demonstrate 
high sewage cleaning force. 

[0026]Adhesion and propagation of an activity bacillus may be locally uneven. Therefore, as it is 
necessary to flow suitably also for the direction of vertical and horizontal, it is necessary to mix 
treated water, and it is necessary to raise the homogeneity of purification. Since the cylindrical- 
spaces part 14 is cloth construction, treated water goes in and out easily through the gap of an 
organization. That is, it passes through the surface layer 16 or the lining 18, and moves in the 
direction of four directions, and some treated water through which it flows into an arrow direction 
can be mixed, and it improves the homogeneity of purification. It is one of the merits of using solid 
textiles for the contact material for water quality purification. 

[0027]The shape of a cylindrical-spaces part can be devised and the homogeneity of purification 
can be raised by disturbing the flow of treated water moderately. By considering it as the 
combination of the cylindrical-spaces part 14 which differs in a cross-section area, as shown in 
drawing 6 . or considering it as the cylindrical-spaces part 14 which differs in sectional shape in the 
length direction, as shown in drawing 7 , the state of a flow when it constitutes like drawing 3 or 
drawing 4 and uses can be changed, and moderate disorder can be produced. As a result, treated 
water is mixed, it is equalized and local heterogeneity can be canceled. 

[0028]The block body which laminated and fabricated solid textiles can also be used for the contact 
material for water quality purification. If one side shown in drawing 8 shifts a phase, laminates the 
solid corrugated panel-like textiles 12 and pastes up a lamination side using adhesives, as shown in 
drawing 9 , cylindrical space is formed between solid textiles and the firm block body 32 of honey 
comb-like structure can be obtained as a whole. If the solid textiles 12 as shown in drawing 1 are 
laminated, the block body 32 as shown in drawing 10 can be fabricated. In addition to the cylindrical 
space part 33 already formed in the solid textiles 12. the hexagonal prism-like cylindrical-spaces 
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part 35 is newly formed, it becomes a channel of treated water, and the water purification effect can 
be raised to this block body 32 much more. 

[0029]Although the block body 32 shown in drawing 10 arranges the direction of the cylindrical 
space part 33 and is laminated, as shown in drawing 1 1 , some solid textiles 12 may be put on 
rectangular directions, and it may change them. The flow of treated water can be moderately 
disturbed in the portion which a cylindrical-spaces part intersects, and the homogeneity of 
purification can be raised. 

[0030]In addition, this invention can be carried out in the mode which added improvement, 
correction, and modification which become various within limits which do not deviate from the 
meaning based on a person's skilled in the art knowledge. 
[0031] 

[Example]Next, the embodiment of the contact material for water quality purification concerning this 

invention is described in detail based on Drawings. 

[0032] 

[Work example 1]To warp, the polypropylene span yarn 24/4 (cotton yarn number) and 1000 deniers 
of polypropylene monofilament. 1000 deniers of polypropylene monofilament and 500 deniers of 
polyester multifilament quantity contraction thread were used for the woof, it passed with the 
organization chart of drawing 12 , and weaving of the textiles of three-fold a duplex and ** was 
carried out. I, RO, and Ha are the warp of a surface, a lining, and a bond part, respectively, and 
consist of two kinds of above-mentioned textiles. A, B, and C are the woof which constitutes a 
surface, an interlayer, and a lining, respectively. Polypropylene monofilament and B of A and C are 
polyester multifilament quantity contraction thread. When the textile fabrics which carried out 
weaving were heat--treated for 15 minutes using hot air drying equipment at 100 **, the solid 
textiles 12 of the appearance shown in drawing 1 were able to be obtained. The cylindrical-spaces 
part 14 was cylindrical shape about 60 mm in diameter, and the width of the bond part 22 was about 
20 mm. When these textile fabrics were immersed in the river, adhesion of the microorganism was 
seen for a short period of time. 

[0033]The purification test of domestic wasted water was done using the solid textiles of this 
example. The outline of a device is shown in drawing 13 . 8 I. of treated raw water was put in the 
sewage disposal tub 34 with a capacity of 10 I., and the solid textiles 12 to which the microorganism 
is made to have adhered beforehand were attached so that a filling factor might be 60%. Treating 
solutions are collected into the tank 37 and supplied from the upper part of the sewage disposal 
layer 34 using the pump 36. The amount of supply is a part for 25-ml/. and overflow performed 
wastewater. Air was blown by 167-ml the flow for /from the aeration pipe 38. and the aerobic 
condition was maintained. 

[0034]After one week of processing terms, the result of having analyzed water quality is shown in 
Table 1. The commercial contact material for mat state water quality purification was used for 
comparison. The fall of COD and BOD is remarkable and the high purification function of the contact 
material for water quality purification of this invention was able to be checked. 
[0035] 
[Table 1] 
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[0036] 

[Effect of the Invention]Since the contact material for water quality purification of this invention 
comprises textiles, specific surface area is large and its voidage is also large. For this reason, since 
effective surface area hardly changes and blinding by growth of a biomass does not occur, either, 
even if the adhesion immobilization of a lot of microorganisms can be carried out and a living thing 
adheres, a high purification function is maintainable. Since treated water flows through a tubed 
space part, the flow resistance of treated water is small and a biomass does not exfoliate easily, 
either. According to the contact material for water quality purification of this invention, the flow of 
treated water can be suitably disturbed by the flow which crosses the gap of cloth construction, it 
can be mixed by it, and a uniform purification result can be obtained. By breeding aerobe on the 
outside of solid textiles and breeding anaerobic bacteria preferentially inside, a purification function 
is improved and it can respond now also to purification of the sewage in which water quality differs 
broadly further again. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view explaining an example of the contact material for water quality 
purification concerning this invention. 

[Drawing 2] Explaining the molding method of the contact material for water quality purification 
shown in drawing 1 with respect to this invention, as for the sectional view before heat treatment, 
and a figure (b), the top view and the figure (c) of a figure (a) are sectional views after heat 
treatment. 

[Drawing 3] It is a perspective view showing typically the example of the condition of use of the 
contact material for water quality purification concerning this invention. 

[Drawing 4] It is a perspective view showing typically other examples of the condition of use of the 
contact material for water quality purification concerning this invention. 

[Drawing 5] It is a perspective view showing typically other examples of the condition of use of the 
contact material for water quality purification concerning this invention. 

[Drawing 6] It is a section explanatory view showing other examples of the contact material for 
nature purification concerning this invention. 

[Drawing 7] It is a section explanatory view showing an example of the cylindrical-spaces part of the 
contact material for water quality purification concerning this invention. 

[Drawing 8] It is a perspective view showing an example of the solid textiles which constitute the 
contact material for water quality purification with respect to this invention. 

[Drawing 9] It is a perspective view showing other examples of the contact material for water quality 
purification concerning this invention. 

[Drawing 10] It is a perspective view showing other examples of the contact material for water 
quality purification concerning this invention. 

[Drawing 11] It is a perspective view showing other examples of the contact material for water 
quality purification concerning this invention. 

[Drawing 12] It is an explanatory view showing the organization of the solid textiles which constitute 

the contact material for water quality purification with respect to this invention. 

[Drawing 13] It is an explanatory view showing the device of a purification functional-evaluation test 

with respect to this invention. 

[Description of Notations] 

12: Solid textiles 

14, 35: Cylindrical-spaces part 

16: Surface layer 

18: Lining 

20: Interlayer 

22: Bond part 

24: Hollow weave part 
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26: Warp 
28: Woof 

30: Support member 

32: Block body 

33: Cylindrical space part 

34: Sewage disposal tub 

36: Circulating pump 

37: Tank 

38: Aeration pipe 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 




[Drawing 5] 
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[Drawing 10] 




[Drawing 8] 




[Drawing 9] 
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[Drawing 1 1] 




[Drawing 13] 
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